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Abstract- Bridge vibration control is an important issue whose purpose is to extend the structural service life 
of bridges. Normally, the bridge is modeled as an elastic beam or plate subject to a moving vehicle. However, 
the moving truck on a bridge is a complicated problem that must still be researched. In this paper, we 
propose a new method, to overcome the huge load in the bridge a load cell is used at the entry which will 
monitor the load continuously at both ends. To escape from the heavy water flow bridge vibrations alarm is 
used and it is connected with the water over flow sensor which will convert the heavy water flow signal into 
electrical signal and this electrical signal will make an alarm and close the gate of the bridge. When both the 
problem occurs at same time or at different time an alarm is generated and the bridges will automatically 
closed. 
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I. Introduction 
Nowadays  many  life  losses  are  occurring  because  of  bridge  breakdowns.  Older  bridges  cannot  be 
modified, so we have to construct the new bridges and use them for transport. But the old bridges are unused. 
The precise solution for this problem was found in latest literatures. JackGansle and HalitEran proposed the 
concept of pressure sensor to find the velocity of the water. When the velocity of the water increases the bridge 
got damage and fall down. If it indicates the increase in velocity of the water previously we can save lives early 
before  the  losses  occur.  Now  we  proposed  the  concept  of  load  cell  and  floating  sensor  to  find  out  the 
heavyweight and overflow of water over the bridge previously. The organization of this paper is as follows 
section 1 gives the overview of our proposed and existing method, Section 2 gives a brief overview of the 
proposed method for Automatic Bridge Control System, Section 3 present hardware result analysis, and Section 
4 gives the conclusion of the paper.  
II. Proposed Methods 
In this work, we proposed two approaches. The first approach is used to indicate heavy weight on the bridge 
through the load cell. The second approach is used to indicate the water flow over the bridge through the float sensor. 
By using our concepts we can use the older bridges efficiently and safely too. There is no need for constructing the 
new bridges when the old bridges already existing. We are using an alarm for indication, two gate modules for closing 
the bridge. The first gate is close for not allowing the vehicles to enter into the bridge. The other gate is closed after 
all the vehicles in the bridge came out. Then it also does not allow any vehicle to enter into the bridge. By using our 
concepts we can avoid many losses and uses the bridge efficiently. The proposed method of block diagram represents 
figure1.  IJECSE,Volume1,Number 2  
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Figure.1. Block diagram of Automatic Bridge Control System 
II-a. Load Cell 
A load cell is typically an electronic device (transducer) that is used to convert a force into an electrical signal. 
This conversion is indirect and happens in two stages. When the force is given through a mechanical arrangement, the 
force to be sensed is deforming a strain gauge. The strain gauge converts the deformation (strain) to electrical signals. 
Normally load cell consists of four strain gauges in a wheat stone bridge configuration, but are also available with one 
or  two  strain  gauges.  The  electrical  signal  output  is  normally  in  the  order  of  a  few  milli-volts  and  requires 
amplification by an instrumentation amplifier before it can be used. The output of the transducer is plugged into an 
algorithm to calculate the force applied to the transducer. Although strain gauge load cells are the most common, 
there are other types of load cells as well.  A hydraulic load cell is immune to transient voltages (lightning) so might 
be a more effective device in outdoor environments.  
 
Figure.2.Load Cell 
Figure.2. shows the interior construction of the load cell. Every load cell is subject to "ringing" when subjected to 
abrupt load changes. This stems from the spring-like behavior of load cells. In order to measure the loads, they have 
to deform. As such, a load cell is of finite stiffness and has spring-like behavior, exhibiting vibrations at its natural 
frequency. An oscillating data pattern can be the result of ringing. Ringing can be suppressed in a limited fashion by 
passive means. Alternatively, a control system can use an actuator to actively damp out the ringing of a load cell. This 
method offers better performance at a cost of significant increase in complexity. The following equation can explain 
the load cell briefly. 
e K
R
R
=
D
              ---------------- (1) 
R: Initial resistance of the strain gauge (Ω) 
∆R: Resistance change caused by elongation or contraction (Ω) 
K: proportional constant (called the “gauge factor”) 487 
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Figure.3.Circuit diagram of amplifier circuit 
 Figure.3.shows the circuit diagram of amplifier circuit. This circuit is designed to measure the varying load 
weight. The weight is measured by load cell which is one type of transducer. When weight is applied, the load cell is 
generating the voltage signal. The voltage pulses are in the range of mille voltage. Hence the voltage pulse is given to 
Instrumentation amplifier section in order to amplify the signals. The important features of instrumentation amplifier 
are high gain accuracy, high CMRR, low output impedance. Here the instrumentation amplifier is constructed by TL 
082 operational amplifier. The TL 082 is the dual operational amplifier that is two operational amplifiers is fabricated 
in  single  chip.  Here  the  instrumentation  amplifier  acts  as  differential  instrumentation  amplifier.  The  load  cell 
transducer terminals are connected to A1 and A2 amplifier of the differential instrumentation amplifier.  
             The difference of the varying voltage signals from the transducer is amplified by the instrumentation 
amplifier. The A4 amplifier is used for zero adjustment. When there is no weight is applied the instrumentation 
amplifier may delivered some voltage at the output. To avoid this problem A4 amplifier is used for zero adjustment. 
Hence when there is no weight the output is zero. 
         The A5 amplifier acts as gain amplifier in which variable resistors is connected as feedback resistor. By 
adjusting the feedback resistor we can vary the gain of the output signal. Then the finally gain adjusted signal is once 
again amplified by the A6 amplifier which is given to ADC to convert analog signal to digital signal. Then the 
converted digital signal is given to microcontroller in order to determine the weight. 
Microcontroller is a general purpose device, which integrates a number of the components of a microprocessor 
system  on  to  single  chip.  It  has  inbuilt  CPU,  memory  and  peripherals  to  make  it  as  a  mini  computer.  The 
microcontroller that has been used for this project is from PIC series. PIC microcontroller is the first RISC based 
microcontroller  fabricated  in  CMOS  (complementary  metal  oxide  semiconductor)  that  uses  separate  bus  for 
instruction and data allowing simultaneous access of program and data memory.          
The main advantage of CMOS and RISC combination is low power consumption resulting in a very small chip 
size with a small pin count. The main advantage of CMOS is that it has immunity to noise than other fabrication 
techniques.   
Here we are using pic16F877. Technology that is used in pic16F877 is flash technology, so that data is retained 
even when the power is switched off. Easy Programming and Erasing are other features of PIC16F877.  It has forty 
pins and five ports. Special features of PIC microcontroller are follows 
Core Features  
·  High-performance RISC CPU 
·  Only 35 single word instructions to learn 
·  All single cycle instructions except for program branches which are two cycle 
·  Operating speed: DC - 20 MHz clock input 
·  DC - 200 ns instruction cycle IJECSE,Volume1,Number 2  
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·  Up to 8K x 14 words of Flash Program Memory, 
·  Up to 368 x 8 bytes of Data Memory (RAM) 
·  Up to 256 x 8 bytes of EEPROM data memory 
·  Pin out compatible to the PIC16C73/74/76/77 
·  Interrupt capability (up to 14 internal/external 
·  Eight level deep hardware stack 
·  Direct, indirect, and relative addressing modes 
·  Power-on Reset (POR) 
·  Low-power, high-speed CMOS EPROM/EEPROM technology 
·  In-Circuit Serial Programming (ICSP) via two pins 
·  Only single 5V source needed for programming capability 
·  Low-power consumption 
·  <  2mA typical @ 5V, 4 MHz 
·  20mA typical @ 3V, 32 kHz      
·  <  1mA typical standby current 
 
Figure.4.Pindiagram of PIC microcontroller 
Figure.4.show the pin diagram of the pic16F877 The PIC microcontroller was programmed as if the reference 
level is greater than the input level the relay3 is on to keep the gate open else the relay4 is on to make the gate1 to 
close. After some delay the relay5 is on to close the gate2. The overall operation is given in the Figure.5.  
II.b. Float sensor 
 Float sensor is the one type of transducer which is used to measure the water level in the tank. The float changes 
the resistance value depending on the water level. This change is resistance is converted into corresponding voltage 489 
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signal which is given to inverting input terminal of the comparator. The reference voltage is given to non-inverting 
input terminal. 
 
Figure.5.Flow chart for load cell 
 
Figure.6. Circuit diagram of amplifier circuit 
The Figure.6, represents the amplifier circuit. The comparator is constructed by the operational amplifier LM 741. 
The comparator compares with reference water level and delivered the error voltage at the output terminal. Then the 
error voltage is given to next stage of gain amplifier which is constructed by another operational amplifier LM 741.  
In the gain amplifier the variable resistor is connected in the feedback path, by adjusting the resistor we can get 
the desired gain. Then the final voltage is given to ADC for convert the analog signal to digital signal. Then the 
corresponding digital signal is given to microcontroller in order to find the water level in the tank.  
    The microcontroller was programmed as if the reference level greater than the input level the relay1 is on, 
else the relay is on and alarm rings. The figure.7gives the overall operation of the float sensor.   
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Figure.7.Flow chart for the operation of float sensor 
III. Result Analysis 
The load cell and float sensor activation can be known from the load cell and float sensor description. The outputs 
of our two approaches are referred in the following two tables. Table 1 represents the result of load cell. The PIC 
microcontroller was programmed as if the reference level is greater than the input level the relay3 is on to keep the 
gate open else the relay4 is on to make the gate1 to close. After some delay the relay5 is on to close the gate2. 
TABLE 1-Result analysis for load cell 
 
The table 2 represents the result of the float sensor. The PIC microcontroller was programmed as if the reference 
level is greater than the input level the relay3 is on to keep the gate open else the relay4 is on to make the gate1 to 
close. After some delay the relay5 is on to close the gate2. 
TABLE 2 Result analysis for float sensor 
 
 491 
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Figure.8.Test setup for floating sensor 
  The test setup for floating sensor was given in Fig.8.  The test setup consists of LCD (Liquid Crystal 
Display) interfaced with PIC 
IV. Conclusion 
According to the structural performance the life losses are avoided during bridge breakdown when we priory 
knew  the  breakdown  going  to  occur.  To  indicate  this  we  presented  the  theory  of  load  cell  and  float  sensor  to 
overcome such life losses. The load cell indicates the heavy weight on the bridge. The float sensor indicates the 
overflow to be happened on the bridge. Here we have proposed on the flat form of MP lab software to express our 
concepts. Through these approaches the older bridges can be used effectively and safely. 
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